Materials and Methods
2 were sonicated to reduce the DNA length and soluble chromatin fraction was obtained after centrifugation. This fraction was diluted in ChIP dilution buffer (2 ml) and precleared using Protein A agarose slurry (Upstate). Precleared lysates were incubated with 4µg of anti-γ-H2AX, anti-NBS1, anti-BRCA1, or IgG for 4-6 h at 4°C and recovered the complex by protein G-Sepharose (Amersham). In the case of anti-Flag IP for AIDER, precleared lysate was incubated with anti-Flag M2-agarose bead (Sigma). Precipitates were washed several times with high salt wash buffer and two times with lithium chloride wash buffer. Bound immunocomplex was then reverse cross-linked in elution buffer by heating at 65°C for 10-12 h. Samples were treated with RNase A and proteinase K, respectively, and DNA was ethanol precipitated after a phenol chloroform extraction. Precipitated DNA was dissolved in 50 µl of TE and subjected to PCR with or without serial dilution. The primers that we used were: Sµ region Sµ-5´F (5´-GCT TCT AAA ATG CGC TAA ACT GAG GTG ATT-3´) and Sµ-5´R2 (5´-GTT TAG CTC TAT TCA ACC TAG-3´); Cµ region Cµ-5´ (5´-CTG TCG CAG AGA TGA ACC CCA-3´) and Cµ-3´ (5´-ATC CTT TGT TCT CGA TGG TCA CCG G-3´). Primer sequences for other loci will be available on request.
Immunoprecipitation of AIDER
AER cells were stimulated with CIT+OHT for a period of 6 h and formaldehyde cross-linking was performed as described under ChIP section. Nonstimulated AER cells and parental CH12F3-2 cells were also treated similarly. Entire immunoprecipitation step was identical to ChIP procedure.
Immunoprecipitated complex recovered by ani-Flag-M2 agarose beads was directly lysed in SDS sample buffer for gel electrophoresis and subsequent Western blot analysis. IP efficiency was examined by comparing 0.5-1 × 10 6 cell equivalent of total cell lysate and IP product. In some cases unbound fractions were also analyzed to confirm that more than 90% of AIDER was bound to the bead. Western blot analysis was performed by probing the membrane with anti-ER Ab (Santa Cruz) according to standard protocols.
RT-PCR and mutation analysis
Alpha circle transcript amplification from UAR cell line was performed essentially as described (S3) . For mutation analysis, genomic DNA was amplified from UAR cells after 6 days of CIT and OHT stimulation along with appropriate control set. Germline Sµ was amplified by Pyrobest DNA polymerase (Takara) after nested PCR procedure as described (S4) . PCR products were directly cloned into TOPO-Blunt cloning Kit (Invitrogen) for sequencing.
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Immunostaining and FISH
For γ-H2AX immunostaining, cells were cytospun onto slide glass and fixed with 1%
paraformaldehyde in PBS at room temperature for 5 min followed by methanol at -20°C for 5 min.
After blocking with 8% BSA/PBS for 20 min, slides were successively stained with anti-γ-H2AX monoclonal antibody (JBW301, Upstate) and FITC-labeled F(ab´)2 fragment of goat anti-mouse IgG1 (Southern Biotechnology). When FISH was done subsequently, the samples were fixed again with 1% paraformaldehyde in PBS for 5 min. For FISH probe, a mixture of two BAC clones, RP23-269D13 (176-kb insert, Invitrogen) and VDJ-BAC (280-kb insert spanning from D H to Ig 3´ enhancer), was labeled with SpectrumOrange by Nick Translation Kit (Vysis). After denaturing slides in 70% formamide/2× SSC at 72°C for 2 min, they were hybridized with the probe at 37°C
overnight. After washing, slides were mounted with DAPI and observed under the microscope.
Colocalization of γ-H2AX foci and IgH locus was examined on digitally acquired images recorded independently for green, red and blue channels and merged on the computer screen.
Constructs of mouse UNG
Nuclear form of UNG (mUNG2) was amplified by RT-PCR from RNA isolated from wild-type mouse spleen cells and cloned into TOPO-Blunt vector (Invitrogen). After sequence verification, the cDNA was subcloned into Eco RI and Sal I sites of the retroviral expression vector pFB-IRES-GFP. Using ClustalW alignment program amino acid sequence of human and mouse UNG was compared (Fig. S2 ) and the human equivalent catalytically important residues (S5) were identified, which are conserved over the species. Appropriate primer pairs were designed to generate individual mutants following the procedure of Quick Change Mutagenesis system (Stratagene). Single and double point mutations were initially generated in wild-type cDNA in TOPO-Blunt backbone. After sequence verification, mutated cDNAs were transferred into retroviral vector as mentioned. All constructs retained their natural Kozak consensus sequence for the initiation of translation.
UNG mutant expression in UNG-deficient spleen cells
Standard protocol was followed to prepare the retroviral supernatants and for the infection of UNG-deficient spleen cells. Generation of UNG -/-mice was described elsewhere (S6). Cells were prepared from 9-to 15-week-old mice and activated by the combination of LPS and IL-4 for 36-48 h prior to infection. Infected GFP positive spleen cells were analyzed for surface IgG1 expression by FACS on day 3.
Science Supporting Online Material Begum et al., p. 4 4 Uracil DNA-glycosylase assay using spleen cell extracts Spleen cells were infected in duplicate or triplicate; one set was used for surface IgG expression and the remainder identical set was used for in vitro enzyme assay. 0.5-1 × 10 6 cells were harvested from each infection, washed in PBS and suspended in 50-100 µl of HE buffer (25 mM Hepes-KOH [pH 7.8], 1 mM EDTA, 1 mM DTT, 10% glycerol). Resuspended cells were disrupted by sonication on ice and extracts were clarified by centrifugation at 15,000g for 15 min at 4°C. Clear supernatant was collected and the GFP expression level in each extract was estimated and accordingly the amount of extract used in each reaction was adjusted.
5´-FITC labeled oligonucleotide (FU-34) containing a uracil residue was synthesized (5´-AGC TTG GCT GCA GGT UGA CGG ATC CCC GGG A-3´) and used as a single-stranded substrate
for Uracil DNA-glycosylase assay. Substrate (5-10 pmol) was used per reaction in a 16-µl mixture containing 50 mM Hepes-KOH, pH 7.8, 1 mM DTT, 5 mM EDTA, 100 µg/ml BSA, and various
amounts of cell extract were tested. The resulting abasic sites were subsequently cleaved by addition of 8 µl of 300 mM NaOH in 95% formamide (without dye markers) and were incubated at 99°C for 10 min. The reaction products were resolved on denaturing 15% or 20% polyacrylamide gels containing 6M urea and the products were visualized in a LAS Imager System (Fuji). Under identical reaction condition 0.5 unit of recombinant uracil-DNA glycosylase showed 90%
cleavage of the substrate. mutations. In the catalytic domain over 223 amino acid residues 91.5% is identical residues (*), strongly similar (:) is 5.4%, weakly similar (.) is 2.7% and only one residue is different (0.45%).
UNG protein expression analysis

UNG
The residues proven critical to enzymatic activity by mutagenesis (S5) are indicated by bullet beneath the respective amino acid residue. Residue numbers of the catalytic domain of hUNG were as previously used (S5). Table S1 . Summary of human and mouse UNG mutant activities. Data of human equivalents is taken from ref. (23), that is, (S5).
